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MIE 200F - Quiz number 2b — September 27, 2000 
quiz duration = 20 minutes 


A car with a mass of 1200 kg is being driven along a curved road that has a radius of curvature equal to 120 
meters. The friction coefficients between the tires and ground are ys = 0.6 and yg = 0.4. 


(a) At what speed can the car travel before it starts to skid? Ignore any tendency of the car to tip over. 
(b) Repeat question (a) for the case where a load of 300 kg is placed in the car. 
(c) Repeat question (a) for the case where the driver is using the brakes to slow down at a rate of 3.5 m/s”. 
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MIE 100S - Quiz number 2d — January 29, 2015: 25 minutes 


A car of mass 1200 kg is being driven around a circular track of radius 150 meters. Coefficients of friction between 
the tires and the road are u s = 0.65, and uk = 0.45. 


Static friction < |; FN )-rà,-r06, dá-(T-r60?)üà,*(r0-2r0)6, 
Kinetic friction = Lu; Fy u-71ü0.,ty00, = v, V/pü, 


(a) Suppose that the car's speed is increasing at a constant rate of 3 m/s?. What is the maximum speed possible before 
it skids off of the track? 


(b) Suppose that we now put 500 kg of luggage into the car. Will the answer to part (a) become smaller, larger, or be 
unchanged? 


a) The tires begin to skid once all of the forces acting on the tires are larger than the max static friction force. 
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Plugging in wu, = 0.65, g = 2.87, a= 3 and r — 150m: 
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b) Unchanged. 
There's a mass term in each of the forces in the force balance, so mass cancels out. 
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MIE 200F - Quiz number 2a — September 26, 2000 
quiz duration = 20 minutes 


The5-kg block is attached to a system of pulleys and ropes as shown. The friction coefficients between 
the block and ground are us = 0.3 and [i = 0.2. The end of the rope is being pulled by a constant force 
P. The block is initially moving up the hill at 4 m/s. 


(a) Draw a free body diagram of the block. Indicate all forces with appropriate direction. 
(b) What are the magnitude and direction of the friction force exerted by the hill on the block? 
(c) What is the minimum value of P required to keep the block moving uphill indefinitely? 
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